From these data it will be seen that in each of the three experiments, MnzO, was obtained. This fact led me to think that Schneider, in heating an oxide of manganese in pure oxygen, obtained the sesquioxide, only on account of his having performcci his experiments at about the same temperature that I employed, at which air, and even nitrogen, gives the same result as oxygen.
The second series of experiments showed, however, that the oxide Mn,O, is stable when heated in oxygen, even at a higher temperature than would suffice in presence of air to reduce it to Mn,O,.
I n this series of experiments, pure binoxide of manganese, in a porcelain or platinum boat, mas placed within a porcelain tube, and the whole heated to briglit redness for about ail hour,whi!e a current of dry nitrogen or oxygen, or a mixture of the two, was passing over it. The oxide was then analysed :is before, by igniting in hydrogen and weighing the protoxide left. Most of the experimeiits were conducted under the ordinary atrnospheric pressure, but in a few, the tension of the gas in which the MnQ, was heated, was diminished below one atmosphere by con-Nature of atmosphere. necting the exit-end of the porcelain tube with a large bell-jar, within which the pressure was diminished, and kept constant by means of an air-pump. The preceding Table gives the result of eighteen experiments carried out in this manner.
It will be seen .that, in each of the experiments, the number of the equivalents of oxygen (0 = €9, combined with one of manganese (Mn = 27.5), was very near either to 16 or to l+, that is to say, either Mn203, or Mn,O, was produced, and intermediate oxides were not formed. These two oxides which were formed are easily distinguished, the sesquioxide being black, while the oxitle, Mn304, is brown. I n a few cases, a large quantity of the brown oxide was obtained, side by side, but not mixed, with a small quantity of the black sesqnioxide; but the amount of the latter was never sufficiently great to make the cornposition of the wl!olc, as given in the table, diifer materially from Mn,04, I n all cases in which &ln,O, was obtained, the partial tension of the oxygen lay between 0 and 0.21 atmospheres. As is stated in the Table, some of the experiments were made with nitrogen (Nos. 3 and 5), and some with air (Nos. 3, 7, 9) of different pressures. Others were performed with oxygen of low tension (Nos. 12, 13, 14), or with a mixture of artificial oxygen and nitrogen (Nos. l l a and l l b ) . I n those experiments which gave Mn203, the tension of the oxygen lay between 0.26 and 1 atmosphere. Oxygen tensions between 0-21 and 0.26 atmospheres did not occur in this series; dill we can assert with a high degree of probability, that the function expressing the relation between the composition of an oxide of manganese, formed at a bright red heat in an atmosphere of oxygen, and the tension of that oxygen, is discontinvous, M ttiat 1LIn,O, is formed whenever the tcnsion exceeds, and Mn30,, whenever it is below, a certain deJinite limit.
To find out whether there is really such a limit, and if so to determine its position, I undertook a third series of experiments, which, for the sake of comparison, were made as uniform as possible. In each experiment the bioxide of manganese mas placed in a platiniim boat, which was itself placed on a strip of platinum foil, and by means of this introduced into the porcelain tube. (The same tube and boat were used i n all the cxperirnents). The tube was subjected to the strongest heat of a Hofmann's gas furnace for about half an hour, while a current of oxygen and nitrogen, mixed in exactly known proportions, was sent through it. The boat was then quickly withdrawn from the tube and allowed to cool. As this required only a very few minutes, no appreciable quantity of Mn,03 could be formed at the temperatures conducive to its formation. The oxide was then weighed and analysed by deterrniiiing the amount of Mn,O, which it gave when ignited in a current of air partially deprived of its oxygen. The mixtures of oxygen and nitrogen which I employed were made from air and oxygen.
The air was collected in a glass gasometer over water, which had been previously saturated with air at the temperature of the laboratory. Its volume was determined by measuring the water which it displaced, arid its temperature WRS assumed to he that indicated by a thermometer hung up close to the gasometer, while its tension was made equal to that of the surroundiug atmosphere. I n some experiments, the temperature was taken more carefully by plunging the whole gasometer into a water-bath of a constant known temperature, until equilibrium of temperature was established. The oxygen was measured out in a smallglass gasometer, which was entirely immersed in a water-bath of known and co~istant temperature. The tension of the gas was in most cases made equal to that of the atmosphere, by originally collecting it under a higher pressure, and after establishing the desired temperature, allowing the excess of the gas to escape through a layer of water froni 1 to 2 rnm high. Lastly, the oxjgen was transferred to the air-gasometer by displacing it with water, through which oxygen had been previously passed for some time. I'he gaseous mixture was displaced by water previously saturated with air, and before entering the porcelain tubc, it passed first through a soda-lime, and then through it chloride of calcium tube, to free it from carbonic acid arid water.
The volume of t h e oxygen formed in all cases only about onetwentieth of that of the air, and hence any error in measuring the proportions of oxygen and air, gave rise to a comparatively small error in cstirnating the proportion of oxygen in the mixture. For the same reason, the absorptiometric exchange between the gaseous mixture and the water could not change the composition of the former to any appreciable extent. 111 determining ths composition of the mixtures, one volume of air W~S assu~ned to contain 0.2093 vol. of oxygen. The f~llowi~ig experimerlts were carried out in the manner described :
IIISTORY O F THE OXIDES OF MANGANESE.
The 0-9005 of oxygen lost correspond to 0-0148, of Mn203, the rest consisted of Mn,O,.
EXPERIMENT 23.

Air
Oxygen Y = 0.499 ' = 'lo7 t and P the same in both cases.
Hence W of oxide = 0.6513.
After reduction to Mn30, = 0.6281.
Therefore composition, MnO,.,,, i.e. Mn,O,. Q = 24.2, and as B during ignition = 29'54, p = 7-14.
EXPERIMENT 24. ' = 14'54}P and t the same in both cases.
Oxygen V = 0.502
This mixture was employed three times under different presstir es .
Experiment a.-The tension of the mixture was made greater than that of the atmosphere by forcing it, after coming out of the porcelain-tube, through a 1a.yer of water, 4.5 inches deel). U during ignition = 29.96, hencep = 7.14.
This time the binoxide of manganese, previous to being heated in the mixture of oxygen and nitrogen, was converted into Mn20, by ignition in pure oxygen. Experiment b.-The oxide obtained in experiment a was heated in the same gas as before, but this time without increasing its pressure beyond that of the atmosphere B = 29-95> thereforep = 7.06.
Experiment c.-The oxide obtained in experiment b was heated i n the same mixture of N arid 0 as before; the tension of the latter, however, was brought down below that of the atmosphcre by sending it from the porcelain tube into a large bolt-head, within which the pressure was dirninishcd and kept constant by suclting. The difference between this pressure and that of the atmosphere was measured by means of a water-manomcter. The height of the latter was kept as near as possible to 5.3 inches. B = 29.9; hencep = 6-95.
At last the oxide from experiment c mas reduced to Mn,O, in the ordinary way. The composition of the oxides obtained in these three experiments is given in the following 
1.1435
Composition.
It is seen that, under the oxygen tension of 7.06, Mn,O, was not decomposed, while under the oxygen tension of 6.95 it was for the most part reduced to Mn304. Under thc conditions prcvailing i n experiment 24; therefore, the point of discontinuity above spoken of seems to correspond very nearly to an oxygen-pressure of 6.95 inches, EXPERIMENT 25. ' = ' ' ' O0 >t and P of both gases the same.
Air.
Oxygen. V = 0407
The same mixture was employed under two different pressures. I n Experiment u, the tension of the mixture of nitrogen and oxygen was made to exceed that of the atmosphere by 6.8 inches of water-pressure.
Experiment b. Pressure of gascous mixture = B = 30.05, hence p = 6-96. Under this pressure, the oxide obtained in experiment a was ignited. The composition of the oxides will be given below. 
OXZJ~YL V = 0.408 Experiment a. I n this mixture the oxide obtained in experiment 25 6, was heated. During the ignition U = 30.02, therefore p = 6.95. Experiment 6. 11-26 litres of the same mixture of nitrogen and oxygen as was used in experiment a, of the temperature of 14" C, were mixed with 1-00 litre of air of 8" C. P of both gases the same. In this mixture the oxide obtained in experiment a was ignited.
ECzperiment c. 8-75 litres, a t ll°C., of the same mixture of B, during the ignition, 30.04, hencep = 6.90.
* A small portion of the oxide was black ; the greater part was brown, I n order to define approximately the range of temperatures within which the experiments of this series had been performed, a piece of aluminum and also a piece of pure silver were placed into tlie porcelain tube, and heated in the same manner as had been tlie case with the oxide of manganese. Twenty minutes after tlie tube had become thoroughly heated, the aluminum was found to be fused, but not the silver.
W e see that sometimes pure Mn,O,, sometimes pure Mn,O, was formed, while iu some cases both were obtained, side by side, not mixed; one of them, however, always greatly predominated in quantity, 3/ln20, mas formed alone or predominated in experiments : 
STOKES ON THE APPLICATION OF
These results seem to confirm the conclusions drawn from the second series of experiments. Experiments 24b and 24c, and also 26 b and 26 d, clearly show that, at a certain temperature, and in a certain atmosphere of nitrogen and oxygen, Mn203 will be stable, while a slight diminution in the tension of the oxygen, the other conditions remaining the same, will cause its reduction to Mn30,. The exact value of the limiting tension of the oxygen below which Mn3O4, and above which !Mn,O, is formed, depends, no doubt, on the temperature to which the oxide of manganese is exposed. I f we suppose that the function expressing this dependency is it continuous one, thc apparently anomalous result of the third series of experiments, viz., that at oxygen-tensions contained between 6.60 and 7.07, either of the two oxides may be formed under apparently the same conditions, may be explained.
I cannot conclude without expressing my best thanks t o Mr. Francis Jones, for his valuable assistance during the earlier part of this investigation.
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